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Title: "RADIATION SENSITIVE COATING COMPOSITION USEFUL FOR LITHOGRAPH^ 
PRINTING PLATES AND TH E LIKE" 



Field of the Invention 

The invention relates to new radiation sensitive compositions, suitable for 
coating substrates, particuiariy mhographic printing plates, color prooflng films or photorestst. 



Background of the Art 

compositions used in heat sensitive lithographic printing plates are v-ell 

known in the art. 

compositions for coating lithographic plates comprising a phenolic resin- 
developer complex and a compound forming a complex with the phenolic resin were taught 

in the art. 

,t is an object of the present invention to provide new radiation sensitive cow- 
positions, specially suitable for use on printing plates, color proofing films and photores.st. 

,t is another object of the present invention the products manufactured with 
the use of radiation sensitive compositions of the present invention. 

,t is another object of the present invention to provide a process for manufac- 
tunng offset lithographic pnnting plates, color proofing films and related products using the 
new compositions of the present invention. 

It still refers to said compositions for preparing the products mentioned herein. 



Summary of the Invention 

The novel radiation sensitive composition is comprised of; 1) a dual polymer 
binder system, 2) an infrared absorbing compound, 3) an acid generating compound and, 
optionally. 4) a stabilizing acid. 
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Detailed Description of th Invent! n 

The radiation sensitive compositions of ttie present invention for coating 
substrates comprise 1) a dual polymer Wnd r system, 2) an Infrared absorbing oompound. 3) 
an acid generating compound, and. optionally, 4) a stabilizing add. 

5 1. Dual polymer binder system 

The first polymer of the binder system is a condensation product of phenol, o- 
chlorophenol, o-, m- or p-cresol. p-hydroxy benzoic acid. 2-naphthol or other monohydroxy 
aromatic monomer with an aldehyde such as fonmaldehyde, acetaldehyde, fural. 
benzaldehyde. or any other aliphatic or aromatic aldehyde. This polymer is preferred to have 
10 a mdecuiar weight in the range from 2,000 to 80.000. more preferably in the range from 
4,000 to 40,000, and most preferably in the range from 7,000 to 20,000. 

Ttie second polymer of the system is the condensation product of catechol, 
resorcinol, hydroqulnone, bisphenol A, bisphenol B, trihydroxybenrene, or other di- or 
polyhydroxy aromatic compound, and methylolated analogs thereof, with an aldehyde such 
15 as formaldehyde, acetaldehyde. fural. benzaldehyde, or any other aliphatic or aromatic 
aldehyde. This polymer is prefen-ed to have a motecuiar weight in the range from 150 to 
15,000. mora preferably in the range from 400 to 10,000. and most preferably In the range 
from 600 to 4,000. 

2. Infrared absorbing compound 

20 The infrared absorber may be either a dye or insoluble material such as 

carbon black. Preferred dyes are those derived from classes that include, but not limited to 
pyridyl, quinolinyl, benzoxazolyl, thiazolyl, benzothiazolyl, oxazolyl and selanazolyl. Carbon 
bJack is useful in that it is a panchromatic absorber and functions well with energy sources in 
the full spectrum of infrared useful for the application of imaging coating films, and is 

25 inexpensive and readily available. This region begins in the near infrared (NIR) at 750 nm 
and goes up to 1200 nm. The disadvantage of carbon black Is the inability to participate In 
image differentiation. Dyes, in comparison, are just beginning to arise as commercial 
products, and are very expensive. They must be carefully selected so that the absorption 
X,max (lambda maximum) is closely matched with the output wavelength of the laser used on 

30 the image setter. Dyes will advantageously enhance the differentiation between the image 
and non-image areas created when the laser images in the medium being employed. 
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3. Add gener ating compound 

The add generating compound is advantageously selected from the various 
onium salt classes. These Include, but are not limited to sulfonium. sulfoxonium. arson,um 
iodonium. diazonlum, hromonium, selenonium and phosphonium. Generally, any compound 

5 capable of liberating a strong inorganic acid upon the onium salt being decomposed by heat, 
will be functional in this composition. The anion, which determines the released free aad, 
includes but is not limited to chloride, bisulfate. hexafluoroantimonate, hexafluorcphosphate, 
tetrafluoroborate, methane sulfonate and mesitylene sulfonate. More specific examples .n- 
elude diphenyliodonium hexafluorcphosphate, 3.methoxy-4-diazodiphenylamine hexafluoro- 

10 ' phosphate. 

4. .stabilizing acid 

The optional stabilizing acid compound is added to enhance the shelf life of 
the coated medium prior to being imaged. Carboxylic acids are preferred. More preferred 
are aromatic acids. Examples of such acids are benzoic acid and substitutes thereof and 
15 naphthoic acid and substitutes thereof. 

The coating composition is dissolved in a suitable solvent(s). Examples of 
such solvents include, but are not limited to: 1-methoxy.2-ethanol, 1-methoxy-2-propanol, 
acetone, methyl ethyl ketone, diisobutyl ketone, methyl isobutyl ketone, n-propanol, .sopro- 
panol. tetrahydrofuran. butyrolactone. and methyl lactate. 
20 The coating components may be added to various solid levels based upon the 

techniaue used to apply the coating to the substrate being coated. Therefore, the ratios of 
components may be the same, but the percentages could differ. The percentage ranges 
inherent to the amounts of each of the coating components will therefore be described 
herein as a percentage of the total solids. 
25 This composition may be applied to different substrates for different purposes. 

Essentially, it can be used for manufacturing lithographic printing plates and in color proofing 
films or photoresist. 

If applied to a textured and anodized aluminum surface, the coated product 
may be used as a lithographic or offset printing plate. If the composition is applied to a sup- 
30 port, e.g. a polyester support, it may be advantageously used as a color proofing film. 
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When used for the manufacture of a printing plate, the composition is primarily - 
sensitive to energy in the infrared (IR) region. There is essentially no sensitivity in the visible 
region of the spectrum. However, depending upon the specific infrared absorber selected, 
the composition may be made to respond in the ultraviolet region (UV). This would afford 
the additional advantage of being both IR and UV sensitive. 

As to the processing of printing plates, the printing plates are preferably 
placed on an image setter for radiation and imaging. Such image setters may output at any 
wavelength. Presently there are two common wavelengths used. An array of laser d.odes 
emitting at 830 nm is commercially available. Such a device is manufactured and sold by 
Creo. Vancouver. Canada. A YAG laser outputting at 1064 nm. manufactured and sold by 
Gerber a division of Barco. Gent. Belgium, is also in the market. Each wavelength has its 
own advantages and disadvantages. Both, however, are capable of producing acceptcapa- 
ble images according to the specific manufacturing mode or way used. Digitized information 
is then used for modulating the laser output. 

The energy is directed to the plate surface where an energy transfer mecha- 
nism occurs, in the coating, the laser dye or infrared absorbing medium absorbs the energy 
emitted by the laser and releases that energy as heat. Such heat in turn causes the degra- 
dation of the acid generator held within the coating, which results in the release of a strong 
acid. Such acid in turn causes a reaction to occur between the polymers. The reaction may 
be a photo-hardening reaction that makes this a "write-the-image" approach. In such a 
process, the area struck with energy becomes the image while the remainder of the coating 
,s removed .n the developing process. On the other hand, if the reaction causes a photo- 
soiubilization. it .s a so-called "write-the-background" approach. Here the portion of the 
coating struck with energy is removed in the developing process, and the unaffected area 
becomes the image. 

Depending upon the wavelength used for imaging, and the specific composi- 
tion, the energy provided by the laser may be sufficient to adequately initiate the reaction 
and take it to completion. In instances when the energy is not sufficient, additional energy is 
required, which is typically applied in the form of a pre-heating step. Pre-heating may be 
accomplished by running the plate through an oven after being imaged and prior to being 
developed. The temperature is typically in the range from 80° to 150°C. A most common 
temperature is about 110°C. The time required at said temperature is usually between 30 
and 200 seconds, more commonly about 1 minute. 
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By adiusting the formulation, it is also possible to use the heating step to ' 
cause the image to reverse. For instance, a plate imaged in .he ■.nte-the-background'' 
n^ooe would be expected to have the coating removed from the baoRground wh n pro. 
essed as would be expected from the processing o, a pos«ive plate. When heated, ,t ,s 
possible .0 cause the image to reverse, such that the area exposed to laser radiation and 
now heated becomes the image. Therefore, the portion of the coating exposed to laser ra- 
diation becomes the- image when heated, and that portion of the coating no. exposed to laser 
radiation becomes .he soluble upon developmen.. The abin.y .0 cause .his reversal ,s de- 
temiined by .he ratio of the two polymers used. 

All coating compositions described herein are developed using a developer 
composition, which is usually completely aqueous and has a high pH. Developers typically 
used for positive plates are most useful. The developer takes advantage of the differentia- 
tion created with the exposure to remove the background coating and allow the ,mage to 
remain A. .his point the image is capable of some perfomnance on printing machine, par- 
.iculariy if .he required number of impressions is low. For performance enhancmg. the coa.- 
,r,g may be baked. The baking step completes the cross-linking of the polymers and results 
in an image capable of providing several thousand times more images than without baking. 
The temperature range is from abou. 180" .o 260-C. Most commonly 230X is used. The 
ti^e in this step usually ranges from 1 to 10 minu.es. Most commonly 4 - 5 m.nutes ,s used. 
Baking is usually performed within a conveyor oven such as those sold by Wisconsin Oven. 
Typical compositions within the scope of the invention are as follows: 
1 . Write-the-background mode 
dual polymer binder. 

• polyphenolic 50 - 95% 

• polyhydric 50- 40% 
infrared absorber O.t - 12% 
acid generator 0.1-12% 
stabilizing acid (optional) 0.1 - 10% 



2. Write-th -image mode 
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dual polymer binder, 
* polyphenolic 5 - 95% 

-polyhydric 10-90% 
infrared absorber 0.1-12% 
acid generator" 0-1 - ''5% 

stabilizing acid (optional) 0.1-10% . ^ 

More particular compositions in the scope of the present invention include: 
1A. Write-the-background mode 

COMPOSITION A COMPOSITION B 



dual polymer binder, 

* polyphenolic 

* poiyhydric 
infrared absorber 
acid generator 
stabilizing acid 

2A Write-the-image mode 

dual polymer binder, 

" polyphenolic 

* poiyhydric 
infrared absorber 
acid generator 



50-90% 60.-95% 

5-35% 10-40% 

0.5-12% 0.1-10% 

0.5-12% 0.1-10% 

0.1-10% 0.1-10% 

COMPOSITION A' COMPOSITION B' 

5 - 40% 60 - 95% 

40-90% 10-40% 

0.5-12% 0.1-10% 
1.0-15% 0.1-10% 
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stabilizing acid 0.1-10% 

For the "write-the-background" approach, according to a more specific and 
particular embodiment orfhThU^S^JhTpolyphenolic polymer (first polymer) is preferably 
used in the range from about 50% to about 90%, more preferably from about 55% to about 
80% and most preferably from about 60% to about 75%. The polyhydric polymer (second 
polymer) is preferably used in the .range from about 5% to about 35%. more preferably from 
about 8% to about 25%, and most preferably from about 10% to about 18%. The infrared 
absorbing compound is preferably used in the range from about 0.5% to about 12%, more 
preferably from about 1% to about 10%. and most preferably from about 2% to about 7%. 
The photoacid generating compound is preferably used in the range from about 0.5% to 
about 12%, more preferably from about 1% to about 10%. and most preferably from about 
2% to about 7%. The stabilizing acid (optional component) is preferably used in the range 
from about 0.1% to about 10%, more preferably from about 0.5% to about 7%. and most 
preferably from about 1% to about 5%. 
5 For the "write-the-image" approach, according to a more specific and particu- 

lar embodiment of the mention, the'polyphenolic polymer (first polymer) is preferably used 
in the range from about 5% to about 40%, more preferably from about 10% to about 35%. 
and most preferably from about 15% to about 30%. The polyhydric polymer (second poly- 
mer) is preferably used in the range from about 40% to about 90%, more preferably from 
D about 45% to about 80%, and most preferably from about 50% to about 70%. The infrared 
aosoroing compound is preferably used in the range from about 0.5% to about 12%. more 
preferably from about 1% to about 10%. and most preferably from about 2% to about 7%. 
The pnotoacid generating compound is preferably used in the range from about 1% to about 
15%, more preferably from about 2% to about 12%, and most preferably from about 4% to 
25 about 10%. The stabilizing acid compound (optional component) is preferably used in the 
range from about 0.1% to about 10%, more preferably from about 0.5% to about 7%. and 
most preferably from about 1% to about 5%. 

The coating components are dissolved in the desired solvent system. The 
coating solution is applied to the substrate of choice. The coating is applied so as to have a 
30 dry coating weight in the range from about 1 .5 g/m^ to about 3.0 g/m^ more preferably from 
about 1.8 g/m' to about 2.7 g/m^ and most preferably from about 2.0 g/m' to about 2.5 g/m^ 
The coating is dried under conditions that will effectively remove all solvent, but no so ag- 
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,.esslve as .0 cause scn,eaearaaa.lono, the ad. generator or reaction Of ..epolynnerswu^ 
themselves or with each other. 

The following non-limiting examples illustrate the invention: 

Example 1 

A coating solution Was prepared by dissolving 6.6 g of Bakelite 744 (a novolak 
resin soid by BaKelite), 13.4 g of HRJ 11482 resin (a polyhydric resin sold by Schenectady . 

g Of iaser dye 830A ,so,d by ADS, Montreai, Canada,, 1.6 g «P--'— ; 
afluorophosphate. and 0.4 g of naphthoic acid in 58 g of 1-methoxy-2-propano, an 19 g f 
:Z ethy Ketone. An aiu.inum substrate which has been degreased, e,ectrochen„=a„y 
Tried a nodized, and ntade hydrophiiic with a poiyviny, phosphonic acid treatment, as s 
^nown .o one s«ed in the art, was coated with the above con^position. When proper y 
dried, the Plate was placed on a Creo Trendsetter image setter. Imaging ,s done , he 
■wnte-the-lmage- mode using 200 ni./cn,= of energy at 830 nm. The plate was dev^ ped 
through a processing machine which was charged with ,BF-PD positive developer. T e da- 
.eloped pL was obse^ed to have a very strong posHlve Image with.goo reso,u„o. 
Based upon an UGRA scale, the microlines were 8/10 and the halftone dot reso^u.,on was 

98. under standard printing conditions, the plate was obse^ed to print about 20,000 good 
impressions. 

Example 2 

Another plate was prepared as described In example 1 except that after Im- 

. i J. ^4 ir^r r\na mini itp at 



Anoiner piaits wv<3=> pi^h^^.w 

aging and pnor to development, the plate was given a heat treatment for one m.nute at 
nO-C The plate was similarly developed in a positive developer. Again a positive ,mage 
was Observed. The Image was observed to be more Intense. The microllne resolution was 
4/6 and the hainone do. resolution was 0.5 - 99.5. Under standard printing conditions, the 
25 plate was observed to print about 70,000 good impressions. 

Example 3 

Another plate was prepared exactly as described in example 2. After devel- 
opment, the plate was baked for f.ve minutes at 230°C. Under standard printing conditions, 
the plate was observed to print about 20.000 good impressions. 



30 
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A coating solution was prepared by dissolving 13.6 g of Bakelite 744 (a no- " 
volaK resin sold by BakeIHe). 3.0 g of HRJ 11482 resin (apolyhydric resin sold by Schenec- 
tady) 2 4 g of carbon blacK, 0.6 g of 3.methoxy-4-diazodiphenylamine hexafluorophosphate, 
and 0 4 g of benzoic acid in 81 .6 g of 1.me,hoxy-2-propanol and 20 g o, n,ethyl ethyl ketone. 
An aluminum substrate which has been degreased, eleCrochemically grained, anodeed. 
and made hydrophilic with a polyvinyl phosphonic acid treatment, as is well known to one 
Skilled in the art, is coated with the above composition. When properly dried, the plate was 
placed on a Creo Trendsetter image setter. Imaging was done in the -write-the-background 
mode using 200 mJ/cm^ of energy at 830 nm. The plate is developed through a processing 
machine which was charged with IBF-PD positive developer. The developed plate was ob- 
served to have a reverse image. The portion of the coating which was imaged is now the 
background. The image resolution was however very good. Based upon an UGRA scale, 
the microlines were 10/8 and the halftone dot resolution was 2 - 98. Under standard pnnfng 
conditions, the plate was observed to print about 25,000 good impressions. 

5 Example 5 

Another plate was prepared as described in example 4 except that after im- 
aging and prior to development, the plate was given a heat treatment for one minute at 
110°C The plate was similarly developed in a positive developer. This time a positive im- 
age was observed. Heating has caused the image to reverse. The image was observed to 

20 be more intense and have better resolution than the reversed counterpart. The m.crol.ne 
resolution was 4/6 and the halftone dot resolution was 0.5 - 99. Under standard printing 
conditions, the plate was observed to print about 95.000 good impressions. 

Example 6 

Another plate was prepared exactly as described in example 5. After devel- 
25 opment, the plate was baked for five minutes at 230<>C. Under standard printing conditions, 
the plate was observed to print about 3.400.000 good impressions. 

Example 7 

A coating solution was prepared by dissolving 17 g of Bakelite 744 (a novoiak 
resin sold by Bakelite). 3.8 g of HRJ 11482 resin (a polyhydric resin sold by Schenectady). 
30 1 0 g of carbon black, and 0.8 g of 3-methoxy-4-diazo-2-diphenylamine hexafluorophos- 
phate and 58.6 g of 1-methoxy-2-propanol and 19.2 g of methyl ethyl ketone. An aluminum 
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substrate which has been degreased. electrochemically grained, anodized. and made hy- " 
drophilic With a polyvinyl phosphonic acid treatment, as is well known to one skilled in the art. 
was coated with the above composrtion. When properly dried, the plate was placed on a 
crescent 30 image setter and imaging was done in the "write-the-image" mode us,ng 275 
5 mJ/cm^ of energy at 1064 nm. The plate was developed through a processing machine 
which was charged with IBF-PD positive developer. The developed plate was observed to 
have a very strong-positive image with good resolution. Based upon an UGRA scale, the 
microlines were 6/10 and the halftone dot resolution was 1 - 98. Under standard printing 
conditions, the plate was observed to print about 23.000 good impressions. 

,0 Example 8 

Another plate was prepared as described in example 7 except that after im- 
aging, and prior to development, the plate was given a heat treatment for one minute at 
110°C. The plate was similariy developed in a positive developer. Again a positive image 
was observed. The image was observed to be more intense. The microline resolution was 

15 4/6 and the halftone dot resolution was 0.5 - 99.5. Under standard printing conditions, the 
plate was observed to print about 85.000 good impressions. 

Example 9 

Another plate was prepared exactly as described in example 8. After devel- 
opment, the plate was baked for five minutes at 230oC. Under standard printing conditions. 
20 the plate was observed to print about 2,350.000 good impressions. 

Example 10 

A coating solution was prepared by dissolving 15.8 g of Bakelite 744 (a no- 
volak resin sold by Bakelite), 5.0 g of HRJ 11482 resin (a polyhydric resin sold by Schenec- 
tady). 1 .6 g of carbon black. 0.2 g of laser dye 1060 A (manufactured and sold by ADS), and 
25 0.6 g of diphenyliodonium hexafluorophosphate. in 81.6 g of 1-methoxy-2-propanol and 20 g 
of methyl ethyl ketone. An aluminum substrate which has been degreased, electrochemi- 
cally grained, anodized, and made hydrophilic with a polyvinyl phosphonic acid treatment, as 
is well known to one skilled in the art. was coated with the above composition. When prop- 
riy dried, the plate was placed on a Crescent 30 image setter. Imaging was don in the 
30 "write-the-background" mode using 275 mJ/cm^ of energy at 1064 nm. The plate was devel- 
oped through a processing machine which was charged with IBF-PD positive develop r. 
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The developed plate was observed to have a reverse image. The portion of the coating 
which was imaged is now the background. The image resolution v/as however very good. 
Based upon an UGRA scale, the microlines were 10/6 and the halftone dot resolution was 2 
- 98. Under standard printing conditions, the plate was observed to print about 20,000 good 



impressions. 

Example 1 1 



Another plate was prepared as described in example 10 except that after im- 
aging, and prior to development, the plate was given a heat treatment for one minute at 
110°C. The plate was similarly developed in a positive developer. This time a positive im- 
age was obsen/ed. Heating has caused the image to reverse. The image was observed to 
be more intense and have better resolution than the reversed counterpart. The microline 
resolution was 4/8 and the halftone dot resolution was 1 - 99. Under standard printing con- 
ditions, the plate was observed to print about 80,000 good impressions. 



Example 12 



Another plate was prepared exactly as described in example 11. After devel- 
opment, the plate was baked for five minutes at 230°C. Under standard printing conditions, 
the plate was obsen/ed to print about 2,800,000 good impressions. 



